Measurement of fluorescence using digital integration of video images.
The authors describe a system for the quantitation of fluorescence light output by individual cells using the signal obtained from a silicon intensifier target video camera. The video image is digitized to 4 bits (16 levels), and a 512 X 512 matrix is constructed and stored in 128K of video memory. Areas to be measured are user-specified by means of a light pen entry system. Recorded intensities are integrated under microprocessor control to provide a measure of total fluorescence in the selected areas. The distribution of light intensities per pixel over the 16-level gray scale as well as morphometric data are also obtainable. Linear response to transmission and fluorescence standards was verified. Reproducibility of the system was evaluated using fluorescent beads and glutaraldehyde-fixed chick red blood cells, which gave coefficients of variation comparable to those obtainable from other systems. Measurements of DNA per nucleus of human diploid fibroblasts using Hoechst dye 33258 yielded the two sharp peaks corresponding to the 2C and 4C values of DNA expected from such cells. We conclude that digital video measurement of fluorescence provides meaningful data and has considerable promise as a sensitive tool for the quantitation of fluorescence at the cellular level.